Introduction: Embryology is a branch of medical sciences in developmental biology. Since 28 the knowledge of embryology is of special significance for medical students, this study was 29 conducted with the purpose of elucidating the viewpoint of medical students of Zanjan 30 University of Medical Sciences in Iran on the application of embryology courses in fulfilling 31 clinical purposes. Methods: This cross-sectional study was conducted in 2018-2019 with a 32 census method on all clinical medical students (trainees and interns). To collect medical 33 students' opinions, the researcher-designed questionnaire was used. The validity of the 34 questionnaire was confirmed by embryology experts by content validity ratio (CVR) and factor 35 analysis and the reliability of the questionnaire Cronbach's alpha coefficient (0.9), respectively.
Introduction 45
Embryology is a branch of biological sciences in which students learn how the embryo or fetus 46 develops from a single cell to a newborn in 9 months; the study of these complex phenomena 47 is called embryology [1] . Like other medical sciences, embryology has been developed over 48 the years. This fact brings up the challenge of how to present the course in medical schools [2] . 49 To better correlate the basic sciences and clinical practice, studies suggest advance organizers, 50 teaching through a clinical scenario, and students' preparation before the theoretical course [3, 51 4]. In planning a medical curriculum, it is necessary to contain courses which are of value for 52 training future physicians; embryology is one of those necessary courses assisting under-53 trained physicians to understand how our body becomes a human being, perceive birth defects 54 and teratology as common topics which a physician encounters, and provide a logical basis for 55 understanding the overall organization of the human body [5] . 56 Embryology has had problems with acquiring an appropriate position in the medical 57 curriculum. Neglecting embryology as a significant course may be due to several reasons 58 including students' thought toward embryology in which they pay more attention to anatomy 59 rather than embryology or the lack of providing clinical information when teaching the course 60 [6, 7] .
61
To elucidate the importance of embryology course in clinical performance, a researcher-62 designed questionnaire was used to evaluate the effects of embryology course on clinical 63 concepts of disease by asking the clinical medical students' (trainees and interns) to fill the 64 questioner. 67 4 In this cross-sectional study performed in 2018-2019, because of our universe was limited to 68 about 100 clinical medical students (trainees and interns) at the time of the study at the Zanjan 69 University of Medical Sciences, therefore, we don't have any sampling, and we use the census 70 method for all the 100 clinical medical students. This study was confirmed in the ethics 71 committee of Zanjan University of Medical Sciences with an ethics code of 72 ZUMS. REC.1395.191. 73 Designing a questionnaire 74 The research-design multiple-choice questionnaire was used to collect data. It consisted of two 75 parts: the first part included questions about the application of embryology course in training 76 and internship periods, and the second part included demographic information. The first part 77 included 25 questions consisting of subcategories of general embryology (5 questions), system-78 based embryology (9 questions), teaching method (4 questions), educational assistance tools 79 (3 questions), and clinical performance of medical students (4 questions). To maximize the 80 anonymity of the respondents, demographic questions including gender, age, and education 81 level were asked at the end of the questionnaire. A Likert scale consisting of five levels (1: 82 strongly disagree, 2: disagree, 3: neither agree nor disagree, 4: agree, and 5: strongly agree) 83 was applied in this study. In purpose Pre-testing questionnaires and determining the strengths 84 and weaknesses of the questionnaire like, question format, wording, and order and for making 85 sure that everyone in our main population can complete the questionnaire we find 5-10 people 86 who were too close to our target group to pretest it. To determine the reliability and validity, 87 50 questionnaires were distributed among the medical students approaching the end of their 88 education in Zanjan University of medical sciences. The validity of the questionnaire was 89 confirmed by embryology experts by content validity ratio (CVR) and factor analysis and the 90 reliability of the questionnaire Cronbach's alpha coefficient (0.9), respectively (Table 1) . According to the pathways analysis pattern and table 2, the standard pathway coefficient of 140 general embryology with respect to the clinical performance of medical students was 0.21 141 (Figure 2) . Therefore, regarding the t value of this pathway (t= 2.08 > 1.96) (Figure 1) , it can 142 be concluded that general embryology affects the clinical practice of medical students.
65

Methods
66
Method of sampling
91
8
This study shows that the embryology course is effective on the clinical practice of medical 144 students (P=0.04, CI=0.95). Descriptive statistics in general embryology showed that the topic 145 of birth defects with the average score of 2.73 exerts the highest influence and the topic of the 146 embryonic period with an average score of 2.32 exerts the lowest influence on the clinical 147 practice of medical students. Standard pathway coefficient of system-based embryology with respect to the clinical practice 156 of medical students was 0.51 (Table 2 and Figure 2 ). Thus, according to t value of this pathway 157 (t=4.56 > 1.96) (Figure 1) , it can be concluded (with 99% confidence) that system-based 158 embryology affects the clinical performance of medical students. It can be estimated that 1 unit 159 change in system-based embryology leads to 0.51 unit change in the clinical practice of medical 160 students.
9
The topic of development of body cavities (diaphragm development) with an average score of 162 2.66 and the topic of eye and ear with an average score of 2.07 exert the highest and the lowest 163 influence on the clinical practice of medical students, respectively.
164
The effect of teaching method on the clinical performance of medical 165 students 166 Table 2 shows that the standard pathway coefficient of the method of teaching with respect to 167 the clinical performance of medical students was 0.24 ( Figure 2) . Thus, according to t value of 168 this pathway (t=2.15 > 1.96) (Figure 1) , it can be concluded (with 95% confidence) that the 169 method of teaching affects the clinical practice of medical students. It can be estimated that 1 170 unit change in the method of teaching leads to 0.24 unit change in the clinical performance of 171 medical students.
172
Lecturer's ability to present the course with an average score of 3.40 and his/her seriousness in 173 teaching with an average score of 3.13 has the highest and lowest effects on the clinical practice 174 of medical students, respectively.
175
The effect of educational assistance tools on the clinical performance of 176 medical students 177 According to table 2, the standard pathway coefficient of the educational assistance tools with 178 respect to the clinical practice of medical students was 0.19 ( Figure 2) . Therefore, according to 179 t value of this pathway (t=1.98 > 1.96) (Figure 1) , it can be concluded (with 95% confidence) 180 that educational assistance tools affect the clinical performance of medical students. It can be 181 estimated that 1 unit change in educational assistance tools lead to 0.19 unit change in the 182 clinical performance of medical students.
183
Data showed that power point and video projector (with an average score of 3.22) is more 184 effective than translated references (with an average score of 2.95).
185
Discussion
186
Since embryology is of particular importance for medical students, and with respect to the fact teaching embryology has been reported by several studies [6, 7] stating that clinically oriented 224 embryology courses motivate students to consider embryology as an essential part of their 225 medical career.
226
The present study indicated that a clinically oriented course may be more effective for clinical 227 performance of clinical medical students. More emphasis on topics of system-based 
